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DEPARTMENT OF MINES MINERALS AND ENERGY
DIVISION OF MINES
Disclaimer

Article 3 of the Coal Mine Safety L aws of Viradinia establishes
requirements for certification of coal mine workers. The certification
requirements are included in 845.1-161.24 through 845.1-161.41 in
which the Board of Coal Mining Examinersis established for the
purpose of administering the certification program. The Board has
promulgated certification regulations 4 VAC 25-20, which set the
minimum standards and procedures required for Virginia coal miner
examinations and certifications.

The Virginia Department of Mines Minerals and Energy, Division of
Mines developed this study guide to better train coal miners
throughout the mining industry. The study guide material should be
used to assist with the knowledge necessary for coa mining
certifications. The material is not all-inclusive and should be used
only as an aide in obtaining knowledge of the mining practices,
conditions, laws, and regulations. This material is based upon the Coal
Mining Safety Laws of Virginia, Safety and Health Regulations for
Coa Minesin Virginia, Title 30 Code of Federal Regulations (30
CFR), State and Federal Program Policy Manuals and other available
publications. Nothing herein should be construed as recommending
any manufacturerds products.

The study guide and materials are available at the Department of Mines, Mineralsand
Energy. Any questions concer ning the study guide should be addressed to the Regulatory

Boards Administrator at the Big Stone Gap Office.



Hoisting Engineering
Certification Study Guide

INTRODUCTION

The purpose of the Hoisting Engineering Certification Study Guide is to assist a
qualified applicant in obtaining the Hoisting Engineering certification. The Board
of Coal Mining Examiners (BCME) may require certification of persons who
work in coal mines and persons whose duties and responsibilities in relation to
coa mining require competency, skill or knowledge in order to perform
consistently with the health and safety of persons and property.

The purpose of the hoisting engineering study guide is to assist an applicant who
possesses two-years practical mining experience and one-year hoisting experience
under the direction of a certified hoisting engineer or appropriately related work
experience

The hoisting engineering certification authorizes the holder to perform:

Hoisting operations at shafts, slope and surface inclines

Pre-operations and other required safety checks of hoisting equipment
Record results of hoisting equipment examinations

Duties of an automatic elevator operator after completing the on-site
demonstration required by Section 2.20 of the BCME regulations
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Unit 1

Coal Mine Safety Laws Of Virginia

§ 45.1-161.153. Hoisting equipment.

A. All hoists used for handling men shall be equipped with overspeed, overwind,

and automatic stop controls.

B. All suspended work decks and platforms (i) shall operate automatically, (ii)
shall be equipped with guardrails capable of protecting men and materials from
accidental overturning, and (iii) shall be equipped with safety belts and such

other protective devices as the Chief shall require by regulation.

C. Any platform or work deck used for transporting miners or materials shall be
equipped with leveling indicators and such conveyance shall be maintained and

operated in a reasonably level position at all times.

D. Slope, shaft, or surface incline hoists shall be equipped with brakes capable
of stopping and holding the fully loaded unbalanced cage or trip at any point in

the shaft or slope or on the incline.

E. An accurate and reliable indicator showing the position of the cage or trip
shall be placed so as to be in clear view of the hoisting engineer, unless the
position of the car or trip is clearly visible to the hoisting engineer or other person

operating the equipment at all times.

F. Any conveyance used to haul miners or materials within a shaft or slope (i)
shall be designed to prevent materials from falling back into the shatft or slope
and (ii) shall be equipped with a retaining edge of not less than six inches to

prevent objects from falling into the shaft or slope.



§ 45.1-161.154. Hoisting ropes.

A. Hoisting ropes on all cages or trips shall be adequate in size to handle the
load and have a proper factor of safety. Ropes used to hoist or lower coal and
other materials shall have a factor of safety of not less than five to one; ropes
used to hoist or lower miners shall have a factor of safety of not less than ten to

one.

B. he hoisting rope shall have at least three full turns on the drum when
extended to its maximum working length. The rope shall make at least one full
turn on the drum shaft or around the spoke of the drum, in case of a free drum,

and be fastened securely by means of clamps.

C. The hoisting rope shall be fastened to its load by a spelter-filled socket or by

a thimble and adequate number of clamps properly spaced and installed.

D. Any cage, man-car, or trip used for hoisting or lowering men with a single
rope shall be provided with two bridle chains or wire ropes connected securely to
the rope at least three feet above the socket or thimble and to the crosspiece of

the cage or to the man-car or trip.

E. When equipment or supplies are being hoisted or lowered in the slope, safety
chains or wire ropes shall be provided and connected securely to the hoist rope.
In addition, visible or audible warning devices shall be installed in the slope
where they may be seen or heard by persons approaching the slope track entry

from any access.

8 45.1-161.155. Hoisting cages.

A. Cages used for hoisting miners shall be of substantial construction and shall
have (i) adequate steel bonnets, with enclosed sides; (ii) gates, safety chains, or
bars across the ends of the cage when men are being hoisted or lowered; and

(iii) sufficient handholds or chains for all men on the cage to maintain their



balance. A locking device to prevent tilting of the cage shall be used on all self-

dumping cages when miners are transported thereon.

B. The floor of the cage shall be constructed so that it will be adequate to carry
the load and so that it will be impossible for a miner's foot or body to enter any

opening in the bottom of the cage.

C. Cages used for hoisting miners shall be equipped with safety catches that act
quickly and effectively in case of an emergency. The provisions of this subsection
shall not apply to capsules or buckets used for emergency escape or used during

slope or shaft sinking.

8 45.1-161.156. Slope and shaft conditions.

A. All shafts shall be equipped with safety gates at the top and at each landing.
Safety gates shall be kept closed except when the cage is being loaded or

unloaded.

B. Positive-acting stopblocks or derails shall be installed near the top and at
intermediate landings of slopes and surface inclines and at the approaches to all

shaft landings.

C. Positive-acting stopblocks or derails shall be installed on the haulage track in
the slope near the top of the slope. The stopblocks or derails shall be in a
position to hold or stop any load, including heavy mining equipment, to be
lowered into the mine until such time as the equipment is to be lowered into the

mine by the hoist.

D. Atthe bottom of each hoisting shaft and at intermediate landings, a
runaround shall be provided for safe passage from one side of the shaft to the
other. This passageway shall be not less than five feet in height and three feet in
width.

E. Ice shall not be permitted to accumulate excessively in any shaft where

miners are hoisted or lowered.



§ 45.1-161.157. Signaling; signal code.

A. Two independent means of signaling shall be provided between the top,
bottom, and all intermediate landings of shafts, slopes, and surface inclines and
the hoisting station. At least one of these means of signaling shall be audible to
the hoisting engineer or other person operating the equipment. Bell cords shall
be installed in shafts in such a manner as to prevent unnecessary movement of

such cords within the shaft.

B. A uniform signal code approved by the Chief shall be in use at each mine and

shall be at the cage station designated by the mine foreman.

§ 45.1-161.158. Inspections of hoisting equipment.

A. Before hoisting or lowering miners in a shaft, the hoisting engineer shall
operate empty cages up and down each shaft at least one round trip at the

beginning of each shift and after the hoist has been idle for one hour or more.

B. Before hoisting or lowering miners in slope and surface incline hoisting, the
hoisting engineer shall operate empty cages at least one round trip at the

beginning of each shift and after the hoist has been idle for one hour or more.

C. The hoisting engineer, at the time the inspections required by subsections A
and B are performed, shall (i) inspect all cable or rope fastenings at all cages,
buckets, or slope cars; (ii) inspect hammer locks and pins, thimbles, and clamps;
(iii) inspect safety chains on buckets, cage or slope cars; (iv) inspect the braking
system for malfunctions; (v) clean all excess oil and extraneous materials from
the hoist housing construction; (vi) inspect the overwind, overtravel, and lilly
switch or control from stopping at the collar and within 100 feet of the work deck;
and (vii) check communications between the top house, work deck and work

deck tugger house.

D. Hoisting rope on all cages or trips shall be inspected at the beginning of each

shift by the hoisting engineer.



E. A test of safety catches on cages shall be made at least once each month. A
written record shall be kept of such tests, and such record shall be available for

inspection by interested persons.

F. Hoisting equipment including the headgear, cages, ropes, connections, links
and chains, shaft guides, shaft walls, and other facilities shall be inspected daily
by an authorized person designated by the operator. Such person shall also
inspect all bull wheels and lighting systems on the head frame. Such person shall
report immediately to the operator, or his agent, any defects found, and any such
defect shall be corrected promptly. The person making such examination shall
make a daily permanent record of such inspection, which shall be available for
inspection by interested persons. If a hoist is used only during a weekly
examination of an escapeway, then the inspection required by this subsection

shall only be required to be completed weekly before the examination occurs.

G. Subsections A, B, C, and D shall not apply to automatically operated

elevators.

§ 45.1-161.159. Hoisting engineers.

A. A certified hoisting engineer shall be either on duty continuously, or available
within a reasonable time as determined by the Chief, to provide immediate
transportation while any person is underground, where miners are transported

into or out of underground areas of a mine by hoists or on surface inclines.

B. When miners are being hoisted or lowered in shafts, slopes, or on surface
inclines, the loading and unloading of miners and movement of the cage, car, or

trip shall be under the direction of an authorized person.

C. Subsections A and B shall not apply to automatically operated elevators that
can be safely operated by any miner; however, a person qualified as an
automatic elevator operator shall be available at such elevators within a

reasonable time as determined by the Chief.



D. No operator, or his agent, of any mine worked by shaft, slope or incline shall
place in charge of any engine or drum used for lowering or hoisting miners any
but competent and sober hoisting engineers. No hoisting engineer in charge of
such machinery shall allow any person, except such as may be designated for
such purpose by the operator, or his agent, to interfere with any part of the

machinery. No person shall interfere with or intimidate the hoisting engineer or

automatic elevator operator in the discharge of his duties.

§ 45.1-161.160. Operations of hoisting equipment.

A. The speed of the cage, car, or trip in shafts, slopes, or on surface inclines
shall not exceed 1,000 feet per minute when miners are being hoisted or

lowered.

B. When moving the platform or work deck, all miners traveling thereon shall

have safety belts secured.
C. No person shall ride on a loaded cage.

D. The number of persons riding in any cage or car at one time shall not exceed
the maximum prescribed by the manufacturer. The Chief may prescribe a lesser

number when necessary to ensure the safety of miners being transported.

E. Conveyances being lowered into a shaft in which miners are working shall be

stopped at least twenty feet above the area where such miners are working.

F. Whenever miners are working at the bottom of a shaft, there shall be an
adjustable ladder or chain ladder attached to the work deck to provide an

additional means of escape. Such ladder shall be at least twenty feet in length.

G. All chokers and slings used to transport materials within a shaft or slope shall
meet specifications established by the United States of America Standards

Institute.



§ 45.1-161.161. Maintenance of hoisting equipment.

Hoists, ropes, cages, and other hoisting equipment shall be maintained in a safe
operating condition. Hoisting ropes shall be replaced as soon as there is

evidence of possible failure.



Unit 2
Safety And Health Regulations For Coal Mines

4 VAC 25-20-140 Hoisting Engineer

A. Applicants shall possess two years of practical mining experience and
one year of hoisting experience under the direction of a certified hoisting
engineer or appropriately related work experience approved by the chief.
A certified hoisting engineer will verify the hoisting experience.

B. The applicant shall pass the hoisting engineer and gas detection
examination.

C. After the examination has been successfully completed, the applicant
shall obtain permission from the mine official to have a representative
from the division to observe the applicant s operation of hoisting
equipment at the mine. Permission shall be on company stationery,
signed by the company official, and submitted to the division.

D. A certified hoisting engineer may act as an automatic elevator operator
after completing the on-site demonstration required by 4 VAC 25-20-240
C.

E. A hoisting engineer must be recertified every five years by:

1. Presenting written proof that he has performed hoisting engineer
duties in his work during two of the last three years immediately
preceding the expiration date: or

2. Retaking or passing the practical demonstration section of the
hoisting engineer examination and meeting requirements of
subsection C of this section.

F. Failure to maintain education or training requirements shall result in

suspension of a person certification pending completion of continuing

education or training. If the continuing education requirement is not met



with in two years from the suspension date, the certification shall be
revoked by the BCME.

. The division shall send notice of any suspension to the last address the

certified person reported to the division in accordance with 4 VAC 25-20-
20 I. Upon request, DMME will provide the mine operator and other
interested parties with a list of individuals whose certification is in

suspension or has been revoked.

Questions and answers for review:

1. Cages used for hoisting men shall have:
Answer: Enclosed sides, adequate steel bonnets, and substantial

construction.

2. The floor of cages shall be designed and constructed to:
Answer: Be impossible for miners feet or body to enter any opening in

the bottom of the cage and carry the load.

3. Atest of safety catches on cages shall be made:

Answer: Monthly

4. The speed of cages when miners are being transported shall not
exceed:

Answer: 1000 feet per minute

5. Hoisting machinery shall be maintained in:

Answer: Safe operating condition.



6. Platforms or work decks used for transporting miners or materials shall
be equipped with:

Answer: Leveling indicators

7. How many turns of rope must remain on the drum when extended to its
maximum working length?

Answer: Three turns.

8. Hoisting ropes shall be fastened to it s load by:
Answer: A spelter filled socket, or thimble and adequate number of

clamps.

9. An indicator showing the position of the cage, shall be in clear view of
the hoisting engineer unless:
Answer: The position of the car or trip is clearly visible to the hoisting

engineer or other person operating the equipment at all times.

10.Hoist rope on all cages except automatically operated elevators, shall
be inspected:

Answer: At the beginning of each shift by hoisting engineer.

11.Ropes used to hoist or lower men shall have a safety factor of:
Answer: 10to 1

12.Hoist shall be equipped with brakes capable of stopping and holding a:

Answer: Fully loaded unbalanced cage at any point in the shaft.

13.The lilly, simplex, or other safety controller is a multi-purpose safety
device attached to the:

Answer: Drum shaft

14. Safety factor of ropes used to hoist or lower coal:

10



Answer: 5to 1

15. Hoist used to transport persons at a coal mine shall be equipped with:

Answer: Over speed, over wind and automatic stop controls.

16.What must be done before hoisting or lowering men when the cage
has been idle for more than one hour?
Answer: Empty cages must be operated up and down the shaft one

complete trip.

17.Any rope attached to a cage or man car or trip used for hoisting or
lowering men or materials shall be provided with:

Answer: Two bridle chains or cables.

18. Platforms or work decks shall be maintained in reasonably level
position while:

Answer: Transporting men and materials.

19. Defects found during daily hoist inspections shall be:

Answer: Reported to operator or agent and corrected promptly.

20.The purpose of the safety dogs is to:

Answer: Clamp down on the shaft guide if the rope slips or fails.

21.The two basic types of clutches used on hoist are:

Answer: Centrifugal clutch & friction clutch

22.What device engages or dis-engages the drum from the hoist motor?

Answer: Clutch

23.The main parts of a disc brake are:

Answer: Disc, pads, and operating mechanism.

11



24.Brakes on hoist used to transport persons shall be capable:

Answer: Of stopping and holding a fully loaded platform or cage.

25.How far should the drum flange extend above the spooled cable?

Answer: 4 inches.

26. All self-dumping cages used to transport personnel shall be equipped
with:

Answer: Locking device to prevent tilting of the cage.

27.What is the purpose of the over-speed in the hoisting mechanism?
Answer: Designed to de-energized the hoist in the event of excessive

speed.

28.Signaling codes shall be in use at each shaft mine and approved by:

Answer: The Chief, Division of Mines

29.The two basic types of mine hoist are:

Answer: Friction, and drum hoist

30.0ne of the methods of communication between shaft station and hoist
room shall give a signal which can be heard at all times by:

Answer: Hoisting Engineer

31. All suspended work decks and platforms shall be equipped with:

Answer: Safety belts and guard rails.

32.Who can ride on a cage loaded with supplies?

Answer: Not any one.

33.Who shall inspect all bull wheels and lighting systems on the head
frame?
Answer: Authorized person designated by the operator.
12



34.How is the number of persons that can ride in any cage at one time
determined?
Answer: Number persons riding shall not exceed maximum prescribed

by the manufacturer.

35.What shall be provided at the bottom of each hoisting shaft and t
intermediate landings?

Answer: A run around.

36.What is a sheave?

Answer: A grooved wheel which supports the hoist rope.

37.The head frame for a drum hoist holds:

Answer: Head sheave and wire rope

38.What is a safety dog on a cage used for?

Answer: An emergency braking device.

39.The shatft lining is:

Answer: The sides of the shaft

40.The safety gate is:

Answer: A guard across a landing of the shatft.

41.The purpose of shaft guides are:

Answer: Keep the conveyance or age in proper position.

42.The skip is used to transport:

Answer: Ore, waste, coal and equipment.

43. At a shaft mine the collar is referred to as:

Answer: The area surrounding the shaft opening.

13



44.The hoist must be taken out of service:

Answer: When there is evidence of damage or failure of hoist parts.

45. A daily visual examination of hoisting equipment should include the
following:
Answer: Headgear, cages, ropes, connections, links, chains, shaft

guides, shaft walls, bull wheels, lighting systems and head frame.

46.The depth indicator for the shaft shows what?

Answer: The position of cage or trip at any point in the shatft.

47.How does a hoist man check the over-wind to ascertain it is functioning
properly?

Answer: Manually operate the over-wind protection devices.

48.What are the requirements for certification for a hoisting engineer?
Answer: Two years practical mining experience, pass hoist engineer

and gas detection examination and one year hoisting experience.

49.When is a person that is certified to operate hoisting equipment
required to be on duty?
Answer: While any person is underground except where automatic

elevators are used.

50.Who can certify personnel to operate a manually controlled hoist?

Answer: Virginia Division of Mines, Board of Examiners.

51.What is the minimum score an applicant must make to pass the hoist
man examination?

Answer: 80%

52.Who can operate automatic elevator?

14



Answer: Any workman which can operate it safely.

53.Conveyances used to haul men and material shall have a six inch
retaining edge to prevent:

Answer: Materials or objects from falling back into the shaft.

54.Where shall stopblocks and derails be located?
Answer: Near the top of immediate landings of slopes, near the top of

surface inclines, near the approaches to shaft landings.

55. Shafts shall be equipped with safety gates at:

Answer: Each landing and the top of shafts.

56.What shall not be permitted to accumulate excessively on the walls of
any shaft where men are hoisted or lowered?

Answer: Ice

57.Whenever men are working at the bottom of the shaft there shall be an
adjustable ladder or chain attached to the work deck to provide an
additional means of escape. Such ladder shall be at least?

Answer: 20 feet in length.

58. Conveyances being lowered into a shaft in which miners are working
shall be stopped how far above the miners?

Answer: Twenty feet.

59.What supplies or tool can be transported on the same cage with
miners?

Answer: Only small hand tools that can be carried on the person.

60.What is the center of a wire hoisting rope called?

Answer: Core

15



61. The wires which bear against the sheave or drum are called?

Answer: Crown wires.

62.The breaking strength of the rope divided by the load on the rope is
called:

Answer: Safety factor

63. A rope with 200,000 pound breaking strength carrying a normal load
which includes a cage weighing 10,000 pounds and 5 ton of rock dust
has a safety factor of:

Answer: 10to 1

64.When shall wire ropes which are kinked or looped be taken out of
service?

Answer: Immediately

65. What will cause a wire rope to be weakened?

Answer: Kinking, too small a sheave and too small a drum.

66.If a wire rope has six broken wires in one lay, should the rope be
removed from service?

Answer: Yes, it should be removed.
67.When there is evidence of corrosion in a wire rope, should it be
removed from service?

Answer: Yes.

68.1f a rope has 65% crown wear, it would be required:

Answer: To be removed from the hoist.

16



69.f you have a 2 inch diameter wire rope and you are using clips and
thimbles to connect the rope to the load, how many clips are required
and what is the spacing of the clips?

Answer: 7 clips and spaced 12 inches apart.
70.When using thimble and clips to fasten a rope to its load, the distance

between the clips should not be less than?

Answer: Six times the diameter of rope.

17



Unit 3

Code of Federal Regulations (30 CFR)

75.382 Mechanical escape facilities.

(a) Mechanical escape facilities shall be provided with overspeed, overwind, and

automatic stop controls.

(b) Every mechanical escape facility with a platform, cage, or other device shall
be equipped with brakes that can stop the fully loaded platform, cage, or other

device.

(c) Mechanical escape facilities, including automatic elevators, shall be examined
weekly. The weekly examination of this equipment may be conducted at the

same time as a daily examination required by §75.1400-3.

(1) The weekly examination shall include an examination of the headgear,
connections, links and chains, overspeed and overwind controls, automatic stop

controls, and other facilities.

(2) At least once each week, the hoist shall be run through one complete cycle of

operation to determine that it is operating properly.

(d) A person trained to operate the mechanical escape facility always shall be
available while anyone is underground to provide the mechanical escape
facilities, if required, to the bottom of each shaft and slope opening that is part of
an escapeway within 30 minutes after personnel on the surface have been
notified of an emergency requiring evacuation. However, no operator is required

for automatically operated cages, platforms, or elevators.

(e) Mechanical escape facilities shall have rated capacities consistent with the

loads handled.

18



() Manually-operated mechanical escape facilities shall be equipped with

indicators that accurately and reliably show the position of the facility.

(g) Certification. The person making the examination as required by paragraph
(c) of this section shall certify by initials, date, and the time that the examination

was made. Certifications shall be made at or near the facility examined.

Subpart O--Hoisting and Mantrips

30 CFR § 75.1400

Hoisting equipment; general.

(a) Every hoist used to transport persons shall be equipped with overspeed,

overwind, and automatic stop controls.

(b) Every hoist handling a platform, cage, or other device used to transport
persons shall be equipped with brakes capable of stopping the fully loaded
platform, cage, or other device.

(c) Cages, platforms, or other devices used to transport persons in shafts and
slopes shall be equipped with safety catches or other no less effective devices
approved by the Secretary that act quickly and effectively in an emergency. Such

catches or devices shall be tested at least once every two months.

(d) Hoisting equipment, including automatic elevators, used to transport persons

shall be examined daily.

(e) Where persons are transported into or out of a mine by a hoist, a qualified

hoisting engineer shall be on duty while any person is underground. No such

19



engineer, however, shall be required for automatically operated cages, platforms,

or elevators.

30 CFR § 75.1400-1

Hoists; brakes, capability.

Brakes on hoists used to transport persons shall be capable of stopping and
holding the fully loaded platform, cage, or other device at any point in the shaft,

slope, or incline

30 CFR § 75.1400-2

Hoists; tests of safety catches; records.

A record shall be made in a book of the tests, required by §75.1400, of the safety
catches or other devices approved by the Secretary. Each entry shall be signed

by the person making the tests and countersigned by a responsible official.

30 CFR § 75.1400-3

Daily examination of hoisting equipment.

Hoists and elevators shall be examined daily and such examinations shall

include, but not be limited to, the following:

(a) Elevators. A visual examination of the rope for wear, broken wires, and
corrosion, especially at excessive strain points such as near the attachments and

where the rope rests on sheaves;

(b) Hoists and elevators. (1) An examination of the rope fastenings for defects;

(2) An examination of safety catches;

20



(3) An examination of the cages, platforms, elevators, or other devices for loose,

missing or defective parts;

(4) An examination of the head sheaves to check for broken flanges, defective

bearings, rope alignment, and proper lubrication; and

(5) An observation of the lining and all other equipment and appurtenances

installed in the shaft.

30 CFR § 75.1400-4

Certifications and records of daily examinations.

At the completion of each daily examination required by §75.1400, the person
making the examination shall certify, by signature and date, that the examination
has been made. If any unsafe condition is found during the examinations
required by §75.1400-3, the person conducting the examination shall make a
record of the condition and the date. Certifications and records shall be retained

for one year.

30 CFR § 75.1401

Hoists; rated capacities; indicators.

Hoists shall have rated capacities consistent with the loads handled. An accurate
and reliable indicator of the position of the cage, platform, skip, bucket, or cars

shall be provided.

21



30 CFR § 75.1401-1

Hoists; indicators.

The indicator required by §75.1401 of this subpart shall be placed so that it is in
clear view of the hoisting engineer and shall be checked daily to determine its

accuracy.

30 CFR § 75.1402

Communication between shaft stations and hoist room.

There shall be at least two effective methods approved by the Secretary of
signaling between each of the shaft stations and the hoist room, one of which

shall be a telephone or speaking tube.

30 CFR § 75.1402-1

Communication between shaft stations and hoist room.

One of the methods used to communicate between shaft stations and the hoist
room shall give signals which can be heard by the hoisting engineer at all times

while men are underground.

30 CFR § 75.1402-2

Tests of signaling systems.

Signaling systems used for communication between shaft stations and the hoist

room shall be tested daily.
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30 CFR § 75.1403

Other safeguards.

Other safeguards adequate, in the judgment of an authorized representative of
the Secretary, to minimize hazards with respect to transportation of men and

materials shall be provided.
30 CFR § 75.1403-1

General criteria.

(a) Sections 75.1403-2 through 75.1403-11 set out the criteria by which an
authorized representative of the Secretary will be guided in requiring other
safeguards on a mine-by-mine basis under §75.1403. Other safeguards may be

required.

(b) The authorized representative of the Secretary shall in writing advise the
operator of a specific safeguard which is required pursuant to §75.1403 and shall
fix a time in which the operator shall provide and thereafter maintain such
safeguard. If the safeguard is not provided within the time fixed and if it is not
maintained thereafter, a notice shall be issued to the operator pursuant to section
104 of the Act.

(c) Nothing in the sections in the §75.1403 series in this Subpart O precludes the

issuance of a withdrawal order because of imminent danger

30 CFR §75.1403-2

Criteria--Hoists transporting materials; brakes.

Hoists and elevators used to transport materials should be equipped with brakes
capable of stopping and holding the fully loaded platform, cage, skip, car, or

other device at any point in the shaft, slope, or incline.

30 CFR § 75.1403-3
23



Criteria--Drum clutch; cage construction.

(a) The clutch of a free-drum on a personnel hoist should be provided with a
locking mechanism or interlocked with the brake to prevent accidental withdrawal

of the clutch.

(b) Cages used for hoisting persons should be constructed with the sides
enclosed to a height of at least six feet and should have gates, safety chains, or

bars across the ends of the cage when persons are being hoisted or lowered.

(c) Self-dumping cages, platforms, or other devices used for transportation of
persons should have a locking device to prevent tilting when persons are

transported.

(d) An attendant should be on duty at the surface when persons are being

hoisted or lowered at the beginning and end of each shift.
(e) Precautions should be taken to protect persons working in shaft sumps.

(f) Workers should wear safety belts while doing work in or over shafts.

30 CFR §75.1403-4

Criteria--Automatic elevators.

(a) The doors of automatic elevators should be equipped with interlocking
switches so arranged that the elevator car will be immovable while any door is
opened or unlocked, and arranged so that such door or doors cannot be

inadvertently opened when the elevator car is not at a landing.

(b) A "Stop" switch should be provided in the automatic elevator compartment

that will permit the elevator to be stopped at any location in the shaft.
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(c) A slack cable device should be used where appropriate on automatic
elevators which will automatically shut-off the power and apply the brakes in the

event the elevator is obstructed while descending.

(d) Each automatic elevator should be provided with a telephone or other
effective communication system by which aid or assistance can be obtained

promptly.

30 CFR §75.1429

Guide ropes.

WIRE ROPES

Source: Sections 75.1429 through 75.1438 appear at 48 FR 53239, Nov. 25,
1983, unless otherwise noted.

If guide ropes are used in shafts for personnel hoisting applications other than
shaft development, the nominal strength (manufacturer's published catalog
strength) of the guide rope at installation shall meet the minimum value

calculated as follows: Minimum value = Static Load x 5.0.
30 CFR §75.1430

Wire ropes; scope.

(a) Sections 75.1430 through 75.1438 apply to wire ropes in service used to

hoist--

(1) Persons in shafts or slopes underground; or

(2) Loads in shaft or slope development when persons work below the

suspended loads.
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(b) These standards do not apply to wire ropes used for elevators.
30 CFR §75.1431

Minimum rope strength.

At installation, the nominal strength (manufacturer's published catalog strength)
of wire ropes used for hoisting shall meet the minimum rope strength values
obtained by the following formulas in which "L" equals the maximum suspended

rope length in feet:

(a) Winding drum ropes (all constructions, including rotation resistant).

For rope lengths less than 3,000 feet:

Minimum Value = Static Load x (7.0--0.001L)

For rope lengths 3,000 feet or greater:

Minimum Value = Static Load x 4.0

(b) Friction drum ropes.

For rope lengths less than 4,000 feet:

Minimum Value = Static Load x (7.0--0.0005L)

For rope lengths 4,000 feet or greater:

Minimum Value = Static Load x 5.0

(c) Tail ropes (balance ropes).

Minimum Value = Weight of Rope x 7.0

[48 FR 53239, Nov. 25, 1983; 48 FR 54975, Dec. 8, 1983]

26



30 CFR §75.1432

Initial measurement.

After initial rope stretch but before visible wear occurs, the rope diameter of
newly installed wire ropes shall be measured at least once in every third interval
of active length and the measurements averaged to establish a baseline for
subsequent measurements. A record of the measurements and the date shall be
made by the person taking the measurements. This record shall be retained until

the rope is retired from service.

30 CFR § 75.1433

Examinations.

(a) At least once every fourteen calendar days, each wire rope in service shall be
visually examined along its entire active length for visible structural damage,
corrosion, and improper lubrication or dressing. In addition, visual examination
for wear and broken wires shall be made at stress points, including the area near
attachments, where the rope rests on sheaves, where the rope leaves the drum,
at drum crossovers, and at change-of-layer regions. When any visible condition
that results in a reduction of rope strength is present, the affected portion of the

rope shall be examined on a daily basis.

(b) Before any person is hoisted with a newly installed wire rope or any wire rope
that has not been examined in the previous fourteen calendar days, the wire rope

shall be examined in accordance with paragraph (a) of this section.

(c) At least once every six months, nondestructive tests shall be conducted of the

active length of the rope, or rope diameter measurements shall be made--

(1) Wherever wear is evident;

(2) Where the hoist rope rests on sheaves at regular stopping points;

(3) Where the hoist rope leaves the drum at regular stopping points; and
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(4) At drum crossover and change-of-layer regions.

(d) At the completion of each examination required by paragraph (a) of this
section, the person making the examination shall certify, by signature and date,
that the examination has been made. If any condition listed in paragraph (a) of
this standard is present, the person conducting the examination shall make a
record of the condition and the date. Certifications and records of examinations

shall be retained for one year.

(e) The person making the measurements or nondestructive tests as required by
paragraph (c) of this section shall record the measurements or test results and

the date. This record shall be retained until the rope is retired from service.

30 CFR §75.1434

Retirement criteria.

Unless damage or deterioration is removed by cutoff, wire ropes shall be

removed from service when any of the following conditions occurs:

(a) The number of broken wires within a rope lay length, excluding filler wires,

exceeds either--
(1) Five percent of the total number of wires; or
(2) Fifteen percent of the total number of wires within any strand;

(b) On a regular lay rope, more than one broken wire in the valley between

strands in one rope lay length;
(c) A loss of more than one-third of the original diameter of the outer wires;
(d) Rope deterioriation from corrosion;

(e) Distortion of the rope structure;
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() Heat damage from any source;

(g) Diameter reduction due to wear that exceeds six percent of the baseline

diameter measurement; or

(h) Loss of more than ten percent of rope strength as determined by

nondestructive testing.
30 CFR §75.1435

Load end attachments.

(a) Wire rope shall be attached to the load by a method that develops at least 80

percent of the nominal strength of the rope.

(b) Except for terminations where use of other materials is a design feature, zinc
(spelter) shall be used for socketing wire ropes. Design feature means either the
manufacturer's original design or a design approved by a registered professional

engineer.

(c) Load end attachment methods using splices are prohibited.

30 CFR § 75.1436

Drum end attachment.

(a) For drum end attachment, wire rope shall be attached--

(1) Securely by clips after making one full turn around the drum spoke;

(2) Securely by clips after making one full turn around the shatft, if the drum is

fixed to the shaft; or
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(3) By properly assembled anchor bolts, clamps, or wedges, provided that the
attachment is a design feature of the hoist drum. Design feature means either the
manufacturer's original design or a design approved by a registered professional

engineer.

(b) A minimum of three full turns of wire rope shall be on the drum when the rope

is extended to its maximum working length

30 CFR §75.1437

End attachment retermination.

Damaged or deteriorated wire rope shall be removed by cutoff and the rope

reterminated where there is

(a) More than one broken wire at an attachment;

(b) Improper installation of an attachment;

(c) Slippage at an attachment; or

(d) Evidence of deterioration from corrosion at an attachment.

30 CFR §75.1438

End attachment replacement.

Wire rope attachments shall be replaced when cracked, deformed, or excessively

worn.

Subpart O--Personnel Hoisting

Sec. 77.1400 Personnel hoists and elevators.
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Except as provided in §77.1430, the sections in this Subpart O apply only to
hoists and elevators, together with their appurtenances, that are used for hoisting

persons.

Sec. 77.1401 Automatic controls and brakes.

Hoists and elevators shall be equipped with overspeed, overwind, and automatic

stop controls and with brakes capable of stopping the elevator when fully loaded.

Sec. 77.1402 Rated capacity.

Hoists and elevators shall have rated capacities consistent with the loads
handled.

Sec. 77.1402-1 Maximum load; posting.
The operator shall designate the maximum number of men permitted to ride on
each hoist or elevator at one time; this limit shall be posted on each elevator and

on each landing.

Sec. 77.1403 Daily examination of hoisting equipment.

Hoists and elevators shall be examined daily and such examinations shall
include, but not be limited to, the following:

(a) Elevators. (1) A visual examination of the ropes for wear, broken wires, and
corrosion, especially at excessive strain points such as near the attachments and
where the rope rests on the sheaves;(2) An examination of the elevator for loose,
missing or defective parts;

(b) Hoists and elevators. (1) An examination of the rope fastenings for defects;(2)
An examination of sheaves for broken flanges, defective bearings, rope
alignment, and proper lubrication; and(3) An examination of the automatic

controls and brakes required under §77.1401.
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Sec. 77.1404 Certifications and records of daily examinations.

At the completion of each daily examination required by 877.1403, the person
making the examination shall certify, by signature and date, that the examination
has been made. If any unsafe condition is found during the examinations
required by §877.1403, the person conducting the examination shall make a
record of the condition and the date. Certifications and records shall be retained

for one year.

Sec. 77.1405 Operation of hoisting equipment after repairs.

Empty conveyances shall be operated at least one round trip before hoisting

persons after any repairs.

WIRE ROPES

Sec. 77.1430 Wire ropes; scope.

(a) Sections 77.1431 through 77.1438 apply to wire ropes in service used to
hoist--

(1) Persons in shafts and slopes underground,

(2) Persons with an incline hoist on the surface; or

(3) Loads in shaft or slope development when persons work below suspended
loads.

(b) These standards do not apply to wire ropes used for elevators.

Sec. 77.1431 Minimum rope strength.

At installation, the nominal strength (manufacturer's published catalog strength)
of wire ropes used for hoisting shall meet the minimum rope strength values
obtained by the following formulas in which "L" equals the maximum suspended

rope length in feet:
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(a) Winding drum ropes (all constructions, including rotation resistant).
For rope lengths less than 3,000 feet:
Minimum Value=Static Load x (7.0-0.001L)
For rope lengths 3,000 feet or greater:
Minimum Value=Static Load x 4.0

(b) Friction drum ropes.

For rope lengths less than 4,000 feet:
Minimum Value=Static Load x (7.0-0.0005L)
For rope lengths 4,000 feet or greater:
Minimum Value=Static Load x 5.0

(c) Tail ropes (balance ropes).

Minimum Value=Weight of Rope x 7.0

Sec. 77.1432 Initial measurement.

After initial rope stretch but before visible wear occurs, the rope diameter of

newly installed wire ropes shall be measured at least once in every third interval

of active length and the measurements averaged to establish a baseline for

subsequent measurements. A record of the measurements and the date shall be

made by the person taking the measurements. This record shall be retained until

the rope is retired from service.

Sec. 77.1433 Examinations.

(a) At least once every fourteen calendar days, each wire rope in service shall be

visually examined along its entire active length for visible structural damage,

corrosion, and improper lubrication or dressing. In addition, visual examination
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for wear and broken wires shall be made at stress points, including the area near
attachments, where the rope rests on sheaves, where the rope leaves the drum,
at drum crossovers, and at change-of-layer regions. When any visible condition
that results in a reduction of rope strength is present, the affected portion of the
rope shall be examined on a daily basis.

(b) Before any person is hoisted with a newly installed wire rope or any wire rope
that has not been examined in the previous fourteen calendar days, the wire rope
shall be examined in accordance with paragraph (a) of this section.

(c) At least once every six months, nondestructive tests shall be conducted of the
active length of the rope, or rope diameter measurements shall be made

(1) Wherever wear is evident;

(2) Where the hoist rope rests on sheaves at regular stopping points;

(3) Where the hoist rope leaves the drum at regular stopping points; and

(4) At drum crossover and change-of-layer regions.

(d) At the completion of each examination required by paragraph (a) of this
section, the person making the examination shall certify, by signature and date,
that the examination has been made. If any condition listed in paragraph (a) of
this standard is present, the person conducting the examination shall make a
record of the condition and the date. Certifications and records of examinations
shall be retained for one year.

(e) The person making the measurements or nondestructive tests as required by
paragraph (c) of this section shall record the measurements or test results and

the date. This record shall be retained until the rope is retired from service.

Sec. 77.1434 Retirement criteria.

Unless damage or deterioration is removed by cutoff, wire ropes shall be
removed from service when any of the following conditions occurs:

(a) The number of broken wires within a rope lay length, excluding filler wires,
exceeds either--

(1) Five percent of the total number of wires; or

(2) Fifteen percent of the total number of wires within any strand;
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(b) On a regular lay rope, more than one broken wire in the valley between

strands in one rope lay length;

(c) A loss of more than one-third of the original diameter of the outer wires;

(d) Rope deterioriation from corrosion;

(e) Distortion of the rope structure;

(f) Heat damage from any source;

(a) Diameter reduction due to wear that exceeds six percent of the baseline
diameter measurement; or

(b) Loss of more than ten percent of rope strength as determined by

nondestructive testing.

Sec. 77.1435 Load end attachments.

(a) Wire rope shall be attached to the load by a method that develops at least 80
percent of the nominal strength of the rope.

(b) Except for terminations where use of other materials is a design feature, zinc
(spelter) shall be used for socketing wire ropes. Design feature means either the
manufacturer's original design or a design approved by a registered professional
engineer.

(c) Load end attachment methods using splices are prohibited.

Sec. 77.1436 Drum end attachment.

(a) For drum end attachment, wire rope shall be attached--

(1) Securely by clips after making one full turn around the drum spoke;

(2) Securely by clips after making one full turn around the shaft, if the drum is
fixed to the shaft; or

(3) By properly assembled anchor bolts, clamps, or wedges, provided that the
attachment is a design feature of the hoist drum. Design feature means either the
manufacturer's original design or a design approved by a registered professional

engineer.

35



(b) A minimum of three full turns of wire rope shall be on the drum when the rope

is extended to its maximum working length.

Sec. 77.1437 End attachment retermination.

Damaged or deteriorated wire rope shall be removed by cutoff and the rope
reterminated where there is

(a) More than one broken wire at an attachment;

(b) Improper installation of an attachment;

(c) Slippage at an attachment; or

(d) Evidence of deterioration from corrosion at an attachment.

Sec. 77.1438 End attachment replacement.

Wire rope attachments shall be replaced when cracked, deformed, or excessively

worn.
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Questions and answers for review:

1. When working on top of cages over open shafts and slopes personnel
shall:

Answer: Wear safety belts and have lines secured

2. What shall cages, platforms, or other devices used to transport persons in
shafts and slopes be equipped with?

Answer: Safety catches

3. What capacities shall Hoist be rated for?

Answer: Capacities consistent with loads handled

4. How shall cages used for hoisting persons be constructed?
Answer: Sides at least 6 feet high and should have gates, safety chains,

or bars across the ends.

5. What shall self-dumping cages, platforms, or other devices used for the
transportation of persons have?

Answer: A locking device to prevent tilting when persons are transported.

6. A hoist used to transport persons shall be equipped with:

Answer: Over speed, over wind, and automatic stop controls

7. Hoist handling a platform, cage, or other device used to transport persons
shall be equipped with:
Answer: Brakes capable of stopping the fully loaded platform, cage, or

other device

8. How often are safety catches on hoist required to be tested?

Answer: State regulations require to be tested monthly and Federal
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10.

11.

12.

13.

14.

15.

regulations require safety catches to be checked at least once

every two months.

An accurate and reliable indicator for hoist shall be:
Answer: Placed so that it is in clear view of the hoisting Engineer and shall

be checked daily to determine its accuracy.

Automatic elevators should be equipped with:
Answer: Interlocking switches which prevent movement of the

elevator, while any door is open.

Automatic elevators shall be equipped with doors which:

Answer: Cannot be inadvertently opened when the elevator car is not
at a landing.

Automatic elevator compartments should be provided with:

Answer: A stop switch that will permit the elevator to be stopped at any

location in the shaft.

When shall hoist equipment, including automatic elevators, used to
transport persons be examined?

Answer: Daily

Where persons are transported into or out of a mine by a hoist, except
automatically operated cages, platforms, or elevators, who must be on
duty?

Answer: A qualified hoisting engineer.
Records for safety catch testing shall be recorded and signed by:

Answer: The person making the tests and countersigned by a responsible
official.
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16.Hoist and elevators shall be examined daily and the examination shall
include:
Answer: Elevators, hoist, ropes, fastenings, safety catches, cages,

platforms, and head sheaves.

17. At the completion of daily hoist examinations a record must be:
Answer: Completed by the person making he examination and shall be

retained for one year.

18. Signaling between each shaft station and the hoist room shall be
accomplished by:
Answer: Two effective methods approved by Secretary, one of which

shall be a telephone.
19.How often shall signaling systems between shaft stations and the hoist

room be tested?

Answer: Daily
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Unit 4
A. EXAMPLE Of DAILY INSPECTIONS OF HOISTING EQUIPMENT

Date Time
Note: Usecheck (&) mark after items listed if in safe operating condition. If defects or unsafe conditions
are found, state action taken and promptly report to the operator or agent. Defects shall be corrected
promptly.

Items 1 through 17 shall be entered DAILY Check Comments
Mark (&)

1. Visual examination of hoist ropes for wear, broken wires & corrosion, especially
at excessive strain points near attachments and where ropes rests on sheaves.

2. Examine rope fastenings for defects, connections, links and safety chains,
alignment, and lubrication.

3. Examine cages, platforms, elevators, or other devices for loose missing or
defective parts.

4. Examine head sheaves for broken flanges, defective bearings, rope alignment, &
proper lubrication

5. Examine head frame, headgear, bull wheels, lighting systems, & other facilities

6. Examine shaft guides, shaft walls, lining &all other equipment & appurtenances
installed in the shaft.

7. Examine overspeed, overwind, over travel, Lilly switch, automatic stop controls
& stop switch.

8. Examine braking systems

9. Examine dlack cable device, which will automatically shut off power and apply
brakesin the event the elevator is obstructed while descending.

10. Anchorage of hoist; check for loose bolts, etc.

11. Cages, platforms, elevators or other devices such as skip, bucket, or cards
position indicator.

12. Test of signaling systems, used for communication between shaft stations and
the hoist room. Telephone or other effective communication system by which aid
can be obtained promptly.

13. 3 wraps of rope around drum; fastening to spoke, etc.

14. Cage operated one round trip before men transported.

15. Interlocking switches on doors or gates; landing gates or doors.

16. Examine safety catches

17. Examine hoist housing construction to ensure clean of excess oil & extraneous
materials

Test of safety catches (monthly)
Date Tested:
Countersigned:

Signature by examiner (Authorized Person) Signed
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AN EXAMPLE OF A WIRE ROPE EXAMINATION
At least every 14 Calendar day

Date: Time:

At least every 14 calendar days, each wire rope in service shall be visually
examined along its entire active length for visible structural damage, corrosion and
improper lubrication or dressing. In addition, visual examination for wear and
broken wires shall be made at stress points, including the area near the
attachments, where the rope rest on sheaves, where the rope leaves the drum, at
drum crossovers, and at change-of-layer regions. Where any visible condition that
resultsin areduction of rope strength is present, the affected portion of rope shall
be examined on adaily basis.

Note: Use check (&) mark after items listed if in safe operating condition. If
defects or unsafe conditions are found, state action taken and promptly report to
the operator or agent. Defects shall be corrected prompitly.

Items shall be entered at least every 14 Check Comments
calendar days Mark (&)

#1 |#2 |#3 |#4

1. Visua examination of hoist ropes for wear, broken
wires & corrosion, especially at excessive strain points
near attachments and where ropes rests on sheaves.

2. Examine rope fastenings for defects, connections,
links and safety chains, alignment, and lubrication.

3. Examine Hoist Ropes:
f Rope at attachments on cage end
Rope at attachment on counterweight end
Ropes at head sheaves with cage up
Ropes at head sheaves with counterweight up
Rope between head sheave and cage with cage up

Rope between head sheave and counterweight
with counterweight up

Rope at drum with cage up
Rope at drum with counter weight up
f Remaining length of rope

—_- —a _—a _—_a _a

= —.

4. Examine Balance Ropes:
f Rope at socket
! Rope during slow speed
f Ropeat clamps
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' Ropestravel through guide timbers

5. Examine Guide Ropes:
f Rope at connection in headframe
f Rope between connection
f Rope at connection in sump

6. Examine Hoist House
! Hoist drum and threads
f Housekeeping
f Lights

7. Examine Headframe
! Cagewood retarder
f  Counterweight wood retarder
{ Structure
f Lights

8. Examine head sheaves for broken flanges, defective
bearings, rope alignment, & proper lubrication

9. Examine head frame, headgear, bull wheels, lighting
systems, sheaves, flanges, bearings, lubrication & other
facilities

10. Examine (3) wraps of rope around drum; fastening to
spoke, etc.

11. Examine Shaft Bottom
' Wood retarders
T Sump
{ Baance rope guide timbers

Signatur e by examiner Signed
(Authorized Person)
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AN EXAMPLE OF A DAILEY INSPECTION OF HOISTING EQUIPMENT

DAILY INSPECTIONS OF HOISTING EQUIPMENT

Date

Note: Use check (& ) mark after items listed if in safe operating condition. If

Time

unsafe conditions are noted, state action taken:

Shift

ltems 1 through 13 shall be
entered DAILY

Check
Mark (&)

Comments

1. Visual examination of hoist ropes.

2. Rope fastening, aignment, and
[ubrication.

3. Safety catches.

4. Examination of cage, platform,
elevators, €tc.

5. Head sheaves, flanges, bearings,
|ubrication.

6. Ride top of cage or elevator to check
guides buttons, power wires, €etc.

7. Overwind, overspeed, and automatic
stop controls.

8. Anchorage of hoist; check for loose
bolts, etc.

9. Cage, platform, skip, bucket, or cards
position indicator.

10. Signal systems.

11. Three wraps of rope around drum,;
fastening to spoke, etc.

12. Cage operated one round trip before
men transported.

13. Landing gates or doors.

14. Test of safety catches (monthly)
Date:

Signature by Signed
examiner

















































































































































































































































































































































